represent upper limits. The actual values could be somewhat less if there were important loss processes in addition to photolysis and reaction with OH. In like manner the sources for CH3C1 , CH3I and CHC13 given in Table  2 
relevent reactions were measured recently at 296øK by Howard and Evenson (1975) and Davis e[ al, (1975) . Their data, together with estimates for the relevent activation energies, were used to construct the rate constants listed in Table 2 . The OH profile summarized in Figure 1 was computed in the manner described by McEltoy et al., (1974) . The lifetime for CH3I, determined mainly by photolysis, was computed using cross sections measured by Porret and Goodeve [i938). The lifetimes given in Table 2 represent upper limits. The actual values could be somewhat less if there were important loss processes in addition to photolysis and reaction with OH. In like manner the sources for CH3C1 , CH3I and CHC13 given in Table  2 represent lower limits and should be adjusted upwards if additional atmospheric sinks can be identified for these species. The sources for CH3C1 and CH3I given here may be compared with the source of 7.7 x 104 metric tons yr q derived earlier for CH3Br . Table 2 . It is hard to escape the conclusion that there must be sources of atmospheric CHC13 in addition to those listed by the Tariff Commission. A summary of data on major industrial uses of chlorine is given in Table 3 . As we may see below, the use of •hlorine in the bleaching of paper pulp shows most promise as a possibie source for the chloroform listed in Table 2 Lifetimes and Sources of Halocarbons Table 1 .
Decomposition of perchloroethylene, C12C = CC12, could provide an additional source for atmospheric CHC13. Perchlotoethylene is widely used as a solvent, with annual rates for release in excess of 106 tons (U.S. Tariff Commission). Howard and Evenson (1975) found that halogenated ethylenes react with OH at rates faster than 10'12cm3sec'1 to form the OH addition compound. The addition reaction should be faster than photolysis Table 2 we find production rates by weight for CH3C1 , CH3Br and CH3I in the ratio 1:.015:.14, within the present limits of uncertainty, consistent with the halogen composition of algae.? There are no known natural sources for chloroform, although we may note that CHBr 3 is a major constituent in the essential oil of the red alga Asparagopsis taxiformis, which includes in addition, detectable amounts of CHC1Br 2 , CHC1BrI, CHBr 2 I, CHBrI 2 , and CHI 3 (Burreson et al., 1975) . The abundance of CHC13 listed in Table 1 would supply a source of stratospheric chlorine which could account for a global reduction in ozone by as much as 0.04%. Corresponding values for the reduction in ozone due to marine biological production of methyl chloride and methyl bromide are 0.8% and 0.5% respectively and the present day reduction due to CFC13 and CF2C12 is 0.6%. These considerations serve to emphasize the need for a comprehensive definition of the atmospheric halogen budget. It is clear that the reservoir includes contributions from a variety of natural and anthropogenic activities ranging from certain functions of marine algae to the preparation of paper, the fumigation of agricultural soil and the large scale commercial application of aerosol sprays and refrigerants.
